Random sets and imprecise probabilities  by Miranda, Enrique & Nguyen, Hung T.
International Journal of Approximate Reasoning
46 (2007) 1–2
www.elsevier.com/locate/ijarEditorial
Random sets and imprecise probabilitiesRandom sets, or measurable multi-valued mappings, constitute a useful generalisation
of random variables. They arise in many diﬀerent contexts, such as the analysis of percep-
tion-based information or in probability sampling design, and have been applied in diﬀer-
ent ﬁelds such as economy or stochastic geometry. On the other hand, the term ‘imprecise
probabilities’ is used to refer to the many mathematical models which measure uncertainty
without sharp numerical probabilities. This kind of models is needed in inference problems
where the relevant information is scarce, vague or conﬂicting and in decision problems
where preferences may also be incomplete.
There exist several connections between random sets and imprecise probabilities: to
name but two of them, the capacity of a random set, which generalises the notion of prob-
ability distribution induced by a random variable, is a particular case of completely alter-
nating lower probability (also called belief function in the ﬁnite case), which is an
imprecise probability model. On the other hand, if we interpret a random set as a model
for the imprecise observation of a random variable, its probabilistic information is given
then by the set of distributions induced by the selections, and this set is also an imprecise
probability model.
This special issue of the International Journal of Approximate Reasoning is devoted to
the relationships between random sets and imprecise probabilities. It contains ﬁve papers,
dealing with diﬀerent aspects of this connection.
The ﬁrst paper is ‘On Choquet theorem for random upper semi-continuous functions’,
by Hung T. Nguyen, Yangeng Wang and Guo Wei. It is devoted to the study of random
upper semi-continuous functions, which constitute a generalisation of random closed sets.
By using hypographs, the authors establish an embedding between this class of functions
and the space of closed sets of a product space, from which they derive an extension of the
Choquet theorem.
In ‘Uncertain information. Random variables in graded semi-lattices’, Ju¨rg Kohlas
relaxes the classical assumptions on random sets by assuming only that the ﬁnal space
is an information algebra. He shows that this new theory of uncertainty is related to prob-
abilistic argumentation systems, and this allows him to generalise the notion of capacity
(belief function) of a random set and to give a novel way of combining logic and
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2 Editorial / Internat. J. Approx. Reason. 46 (2007) 1–2Shoumei Li and Li Guan study in ‘Decomposition and representation theorem of set-
valued amarts’ set-valued asymptotic martingales, extending a number of the properties of
asymptotic martingales to this more general setting. Speciﬁcally, they establish an optional
sampling theorem, a quasi-Riesz decomposition theorem and a representation theorem in
terms of measurable selections.
Last, the papers by Ogura and by Wei and Wang deal with the Mathe´ron, or hit-or-
miss, topology on the space of closed subsets of a locally compact, Hausdorﬀ and second
countable space. In ‘On metrization of the hit-or-miss topology using Alexandroﬀ com-
pactiﬁcation’, Guo Wei and Yangeng Wang establish a compatible metric and investigate
the relationships between a number of other metrics. Moreover, they give an ergodic
theorem for hyperspace systems using the capacity of a random closed set. On the other
hand, Yukio Ogura obtains in ‘On some metrics compatible with the Fell–Mathe´ron
topology’ a compatible metric by suitably modifying the Hausdorﬀ–Buseman metric,
and proves that convergence in the latter is equivalent to Painleve´–Kuratowski
convergence.
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